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Abstract 
The major Lithuanian cities are experiencing a rapid growth of their suburbs. This process is under the surveillance for more than 
40 years and is difficult to be controlled. Regional territorial distribution is constituted by cities and rural settlements. The 
sustainable development of the region depends on interaction between these two different systems. A rapid growth of the suburbs 
has highlighted the disparities in regional hierarchical network of suburban rural settlements.  Growing suburbanization of the 
cities moves citizens into the neighbour peripheral rural settlements and creates a cohesive hierarchical network of peripheral 
settlements in the metropolitan district. 
The authors of the paper are interested in a qualitative future development of peripheral rural settlements in districts of the major 
cities. The previous authors’ research has shown that the difference between real positive indicators values of settlements, which 
are usually used in Lithuania  by planners to characterise the residential quality of suburban settlement and treat future 
development of this settlement, frequently differs from the city’ s residents choice to live in such an interpretive suburban 
residential quality. 
The aim of this paper is to bring together the results of authors’ other research deliverables ((1) the identification of subjective 
and objective indicators of suburban residential environment; (2) creation of conceptual model of subjectively and objectively 
integrated quality indicators assessment of the suburban residential environment) designed to create a picture of the peripheral 
future of the major Lithuanian cities (Vilnius, Kaunas, Klaipėda) and discuss them in different scenarios, drawing out 
implications for metropolitan districts` hierarchical network of rural settlements. The creation of scenarios will be performed 
under the multiple criteria methods. 
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1. Introduction  
Continuing globalization, competitive pressures, increasing emigration flows in EU have had important impacts 
on sustainable territorial development efforts in each Member State. The processes mentioned above have led to 
changes of rural-urban realities in the EU. Rural areas have changed the role of food and fibre provider or 
recreational resource for city`s residents in almost all Europe. Rural areas are often characterized as having ageing 
population and selective out-migration, both of which further distort the demographic profile [1]. But still it doesn’t 
mean that all rural areas are lagging or experience disadvantages. Indeed, many rural areas have attracted people and 
businesses through ‘counter-urbanisation’ migration [2]. Some rural areas are flourishing and boast of having a 
higher level of material prosperity, demographic and social vitality than nearby cities. Many areas have experienced 
substantial restructuring of their economy, so that they have an increasing number of sectoral profiles as compared to 
similar  adjacent urban and traditional primary industries in account for a small proportion of employment and value 
added [1]. Researchers envisage serious concerns that rural broadband provision may exacerbate inequality [3, 4, 5]. 
All these changes challenge further distort even in the territorial structure. 
This reveals a need of rural-urban relationship resumption and recognition of gaps that we have done in 
measuring and describing the quality of life conditions in areas that have been mostly affected by rural-urban 
interactions and its development potentials previously.   
This paper reflects on how the characteristics of economical and social environments, territorial development and 
ways of life through urban-rural interactions have changed in Lithuania in recent years. The authors of the paper are 
trying to convey a representative picture of the development trends in contemporary metropolitan districts, and 
propose the future development instrument for suburban rural settlements that reflects place-based assets and the 
perceptions of individuals’ (both potential residents of these settlements and planners).  Suburban rural settlements of 
the major Lithuanian cities have been selected as the object for this research.  This choice reflects on the most 
affected areas of urban-rural interactions. 
It should be mentioned, that the paper is a part of authors’ research including: (1) the identification of subjective 
and objective indicators of suburban residential environment; (2) creation of conceptual model of subjectively and 
objectively integrated quality indicators assessment of the suburban residential environment [6, 7, 8, 9] and (3) 
previous comparison of suburban settlements under the aspect of existing residential quality conditions and expected 
residential environment quality of potential residents. For conclusions authors represent a scenario of the major 
Lithuanian cities (Vilnius, Kaunas, Klaipėda) suburban rural settlements` future development that has been 
performed under the one of multiple-criteria decision analysis method TOPSIS_A [10]. The model of this research 
has been presented in the following, see Fig. 1. 
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1. Fig. Research model. 
 
2. Change in Lithuanian rural-urban interactions  
In relation to the future, the subject of common territorial structure is particularly relevant to Lithuania. The vast 
majority of Lithuanian area is rural and it holds the third of population. The common territorial structure of Lithuania 
is composed of a system of 3 categories of urban centres (national, regional and local) as well as relevant urban 
integration axes, intended to ensure the forming and interaction of its parts [11]. Rural areas are mentioned there as a 
supporting element of hierarchical urban system. At that, relations of urban and rural territories and improvement of 
the quality of life were mentioned then as major items for optimisation of Lithuanian urban system. 
The efforts to optimize Lithuanian urban system according to the Comprehensive Plan of the Territory of the 
Republic of Lithuania, and later, to pursue territorial development according to the sustainable development 
principles, have appeared to be a difficult approach from the first steps in EU arena up until now. Quondam a 
socialist country, on the way of becoming one of the EU members, Lithuania represented very different territorial 
development factors that shaped urban and rural areas, as compared to other ‘old’ EU Member States. The 
destruction of socialism has led to privatisation process, further increased suburbanisation and sprawl, caused a 
decline of population and social polarisation. Moreover, previous industrial sites have been abandoned and 
contaminated.   
Some external insights from rural-urban analysis that have been accomplished by Shucksmith et al. [12], using 
data from EQLS (European Quality of Life Survey) for 2003, may reveal the distortion of Lithuanian urban system. 
The results of the analysis had substantiated that the differences between urban and rural areas in Lithuania become 
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greater (similar to the east and south EU countries) than in the richer EU countries (UK, Germany, Sweden etc.). It 
has been generally revealed that rural areas are disadvantaged in comparison to the urban, with a markedly lower 
level of material welfare and quality of life (lower levels of income, lack of basic household items, housing 
conditions and basic amenities), in level of education, IT literacy and Internet access, unemployment and 
employment in primary production [13]. 
Moreover, Lithuania’s emigration rate is among the highest in the European Union. According to the data from 
the Lithuanian Statistics [14] (based on the 2011 census), Lithuania lost approximately 730 thousand of people 
during 1990-2011. In addition, rural areas lost 9,5 % of resident population in 2008-2013. The rate of population 
losses is identical to urban areas. However, the rural population is falling and the average age of those that remain is 
increasing. About 40 % of rural people are living below the poverty threshold. 
Support for the development of rural areas outside agriculture is being provided through EU’s regional policy. 
Thus, expenditure by the European Regional Development Fund in favour of rural areas has been quite substantial 
during the last programming period (2007-2013) [1]. Funds are mostly spent on providing or improving 
infrastructure (transport, information and communication technologies and energy), promotion of entrepreneurship 
and innovation, stimulation and aiding the creation and development of enterprises outside agriculture, promoting 
cooperation between enterprises and (regional) research institutions, and providing and developing (labour) skills 
needed for the regional economy. 
Local development method ‘LEADER’ allows local actors to develop an area under its endogenous development 
potential. The implementation of LEADER local development approach in the last period reached 99 % of 
Lithuanian countryside. However, they are often separated from other rural and regional development actions, and 
the money made available for them remains limited. Moreover, the relationship between local actors, with their 
bottom-up approach, and national or regional actors, with their top-down approach (and their overall responsibility 
for the programmes), can still sometimes be difficult. 
Therefore, Lithuanian Rural development programme for 2014-2020 [15] recognizes that despite the 
implementation of the LEADER method and EU Funds, it is necessary to improve living conditions in rural areas.  
The situation is different in the Lithuanian metropolitan areas (Vilnius, Kaunas, Klaipėda). Lithuanian researchers 
Aleknavičius et al. [16] have performed the analysis of Lithuanian rural settlements based on archive of National 
Land Fund [20] and data collection of Lithuanian Statistics [14]. Social statistics review has demonstrated a trend of 
concentration of people in large rural settlements that provides services for rural residents. Number of rural residents 
in large rural settlements from 2001 to 2011 has increased by 9,6 % in Kaunas district, 26,4 % in Klaipėda district 
and by 12,7% in Vilnius district. 
Large rural settlements are usually attracting city`s residents to develop their new (better) residential environment 
in a more affordable settlement, but to continue exploiting the infrastructure and services of the neighbour cities. 
One more important change of rural areas occurs here. The activity of such residents` settlements differs and is less 
concerned with agriculture. In general, most rural residents had worked in agriculture till 2006, but later traditional 
activity of rural residents lost the advanced position and disposed it for the service sector. 
It seems that suburban rural settlements in close neighbourhood with regional metropolis are criss-crossed by 
multitude of urban-rural relationships and linkages and could at the best reveal the gaps of previous urban-rural 
interaction and mistakes that we have made in the development process of living conditions both in rural and urban 
areas. This could provide reliable insights for qualitative future of urban-rural territorial development in metropolitan 
districts. Rural settlements of Vilnius (9), Kaunas (12), Klaipėda (5) suburbs that are located in metropolitan districts 
and have experienced increase of residents (more than 500 people) in past 25 years have been selected as the object 
for this research, see Table 1. 
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Table 1. The analysis of selected rural settlements of Vilnius, Kaunas and Klaipėda suburbs those are located in metropolitan districts. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This choice reflects on the most affected areas of urban-rural interactions. 
3. Suburban residential environment, quality indicators and integrated conceptual assessment model 
The outcome of urban-rural interaction on suburban territories depends on the functioning of the urban system 
and the scope of its development [17]. The major Lithuanian cities are experiencing the rapid growth of their 
suburbs. This process is under the surveillance for more than 40 years and is difficult to be controlled. Therefore, 
the development of metropolitan suburban settlements according to the regional hierarchical network 
(Comprehensive plan) in relation to the small demographical resource should be more qualitative, than quantitative 
or territorial. 
The previous authors’ research has shown that city`s residents who intended to move from their city`s residential 
environment to the city`s suburban residential environment in the nearest future, in this research have been identified 
as residents who are mostly influencing uncontrolled suburban residential environment. Moreover, the difference 
between real positive indicators’ values which are usually used by planners in Lithuania to characterise the 
residential quality of suburban settlement and to treat future development of this settlement, frequently differs from 
the city’s residents’ choice to live in such interpretive suburban residential quality. 
Therefore, authors considered two aspects of suburban residential environmental quality as perceptions of 
potential residents and urban planners and have created the conceptual model of subjectively and objectively 
integrated assessment of the quality indicators of the suburban residential environment, see Fig. 2. The assessment 
has been based on 10 selected quality indicators of suburban residential environment. 
 
 Region, District 
(Municipality) 
No. Title Change of 
residents per 
1989-2011 
1. Vilnius district 1 Didžioji Riešė + 2059 
  2 Valčiūnai + 1794 
  3 Gineitiškės + 984 
  4 Avižieniai + 960 
  5 Riešė + 815 
  6 Zujūnai + 728 
  7 Galgiai + 615 
  8 Bendoriai + 552 
  9 Antežeriai + 533 
2. Kaunas district 1 Raudondvaris + 1502 
  2 Ramučiai + 1482 
  3 Ringaudai + 1434 
  4 Domeikava + 1230 
  5 Teleičiai + 1183 
  6 Užliedžiai + 797 
  7 Neveronys + 782 
  8 Linksmakalnis + 699 
  9 Noreikiškės + 649 
  10 Radikiai + 616 
  11 Lapės + 587 
  12 Giraitė + 548 
3. Klaipėda district 1 Dercekliai + 1773 
  2 Žiaukos + 699 
  3 Kiškėnai + 622 
  4 Kalotė + 621 
  5 Kuliai + 529 
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Fig. 2. The conceptual model of subjectively and objectively integrated assessment of the quality indicators of the suburban residential 
environment. 
It has to be highlighted, that previous research authors revealed the importance of not  using a lot of qualitative 
indicators but to combine two important opinions and to find the method to generalize concept of suburban 
residential quality and to find a possibility to use it for rational planning purpose in the future. The difference 
between used subjective and objective residential quality indicators assessment revealed that real positive indicators’ 
values of settlements, which are usually used by planners to characterise the residential quality of suburban 
settlement and to treat future development of this settlement, frequently differs from the city’s resident’s choice to 
live in such interpretive suburban residential quality. The performed analysis` results were generalized to the 
objective and subjective evaluation values of the residential environment obtained indicators by multi-criteria 
evaluation methods. Further it became possible to determine an integrally based priority significance of the 
residential environment indicators according to the sequence (Table 2). 
The conceptual model of subjectively and 
objectively integrated assessment of the quality 
indices of the suburban residential environment 
 
SUBJECTIVE ASSESSMENT 
 
1. Selection of experts to assess suburban 
residential environment 
2. Expert survey 
3. Subjective rating by experts on the residential 
environment indices 
4. Subjectively reasoned dominant degree of each 
index 
 
OBJECTIVE ASSESSMENT 
 
1. Selection of settlements located in a suburban 
city area 
2. Collection of data on indices regarding the 
condition of quality of selected suburban areas 
3. Objective rating of values of residential 
environment indices 
4. Objectively reasoned dominant degree of 
each index  
 
Selection of quality indices to assess the suburban 
residential environment 
INTEGRATED ASSESSMENT 
Interaction of subjective and objective dominant degrees of 
quality indices of the suburban residential environment 
(generalised weights) 
Integrated real structure of an array of quality indices of 
the suburban residential environment  
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Table 2. The priority sequence of integrally based significance of the residential environment indicators. 
 
No. Indicators Measure of significance in each settlement 
1. Affordability of plots of land Proportion of sales of land prices in recent annual average and average monthly disposable 
income per household, EUR 
2. Area of green planting per capita Green spaces per capita, km; 
3. Number of companies providing various 
services 
Number of companies/public bodies providing various services, units 
4. Development of a communication system Streets/roads density, km/ km; 
5. Direct investment per capita Direct investments from EU funds/local in 2004/2015per capita, EUR 
6. Commuting time  The accessibility time to the city centre by car, min. 
7. Distance to the city centre The distance from the settlement centre to the city centre, km 
8. Affordability of housing Proportion of sales of one room flat prices in recent annual average and average monthly 
disposable income per household, EUR 
9. Provision of dwelling with engineering 
networks 
Engineering networks such as gas, electricity, water density, km/ km; 
10. Density of population Population density, people per ha 
 
Primarily, authors have compared suburban settlements of Lithuania`s major cities under the aspect of existing 
residential quality conditions and expected residential environment quality of potential residents, according to the 
created integrated sequence at the current step of this multiple analysis. Secondly, they tried to optimize indicators’ 
values in each district separately and represent a rational optimized scenario for suburban settlements of major 
Lithuanian cities (Vilnius, Kaunas, Klaipėda). 
4. The methodology of optimized scenario development 
Usually, scenarios are used when problems and relations, private and public opinions significant for the solution 
of problems should be determined [18]. The basis for the suburban rural settlements` future development scenario 
consists of multiple analyses described above. The recent scenario uses the data of Lithuanian Statistics, Centre of 
Registers and National Land Fund (based on the 1989, 2001, 2011 census) [14, 19, 20]. The estimation of recent 
structural changes in focused locations is demanding the data. Some gaps in the database mean that the identified 
tendencies must be interpreted cautiously. 
Recently, multi-criteria evaluation methods have been also employed in urban planning. There is a wide option of 
multi-criteria evaluation methods. Authors of this paper use the developed basis of The Technique for Order of 
Preference by Similarity to Ideal Solution (TOPSIS). TOPSIS is a multi-criteria decision analysis method, which 
was originally developed by Hwang and Yoon [21]. There are further developments of this method [22, 23]. Hence 
scenario has been performed under the one of multiple-criteria decision analysis methods TOPSIS_A [10]. 
The method TOPSIS_A was developed in 2000 [10] extended TOPSIS by introducing the absolute significance 
for a single level of variants. TOPSIS_A method can be used, when the number of the available variants is small and 
problem solution requires the absolute significance values of the variants to be determined. In making the 
calculations according to this method, absolute, rather than relative significance of the variants, describing the 
defined variants is determined when intermediate decisions are made at a particular stage. 
The method requires step-by-step calculations and selection of the most effective option from a generated set of 
variants for each settlement. 
All data required for decision making is collected, analysed, combined and entered into the offered database 
system (DBS) [10]. Districts have been assessed separately, according to their difference of development trends in 
metropolitan centres. For example the initial decision-making matrix of Klaipėda district has been provided at the 
tables below (Table 3). 
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Table 3. The initial decision-making matrix of suburban settlements of Klaipėda district. 
     1. 2. 3. 4. 5. 
 Indicators Measuring 
unit. 
Directions of 
optimization 
Weight Kiškėnai Kuliai Kalotė Dercekliai Žiaukos 
1 Affordability of plots of 
land 
Points min 0,18 10,00 1,00 1,00 9,00 9,00 
2 Area of green planting 
per capita 
Points max 0,16 10,00 1,00 1,00 1,00 2,00 
3 Number of companies 
providing various 
services 
Points max 0,15 9,00 7,00 9,00 1,00 8,00 
4 Development of a 
communication system 
Points max 0,13 2,00 6,00 7,00 10,00 6,00 
5 Direct investment per 
capita 
Points max 0,11 10,00 1,00 6,00 1,00 1,00 
6 Commuting time Points min 0,09 6,00 1,00 4,00 2,00 2,00 
7 Distance to the city 
centre 
Points min 0,07 7,00 3,00 5,00 1,00 3,00 
8 Affordability of 
housing 
Points min 0,05 4,00 5,00 3,00 4,00 10,00 
9 Provision of dwelling 
with engineering 
networks 
Points max 0,04 4,00 4,00 8,00 6,00 5,00 
10 Density of population Points max 0,02 1,00 5,00 10,00 9,00 4,00 
 
Weights of the indicators are based on the determined significance sequence priority of the residential 
environment indicators (Lazauskaitė 2014). Real initial significance of indicators had different measures. Some of 
them were very high. According to this authors, recalculated initial significances point to its percentage distribution 
in the settlement.  The development of DBS is the first out of three steps implemented in multicriteria method 
TOPSIS_A. 
x Normalization procedure of the initial data matrix of all districts and decision making. Normalization of 
indicators of the initial data matrix of Klaipėda district as an example is presented below, see Table 4. 
Table 4. Normalization of indicators of the initial data matrix of suburban settlement of Klaipėda district. 
 
     1. 2. 3. 4. 5. 
 Indicators Measuring 
unit. 
Directions of 
optimization 
Weight Kiškėnai Kuliai Kalotė Dercekliai Žiaukos 
1 Affordability of plots of 
land 
Points min 0,18 0,1119 0,0112 0,0112 0,1007 0,1007 
2 Area of green planting per 
capita 
Points max 0,16 0,1582 0,0158 0,0158 0,0158 0,0316 
3 Number of companies 
providing various services 
Points max 0,15 0,0788 0,0613 0,0788 0,0088 0,0701 
4 Development of a 
communication system 
Points max 0,13 0,0170 0,0509 0,0594 0,0849 0,0509 
5 Direct investment per 
capita 
Points max 0,11 0,0925 0,0093 0,0555 0,0093 0,0093 
6 Commuting time Points min 0,09 0,0698 0,0116 0,0466 0,0233 0,0233 
7 Distance to the city centre Points min 0,07 0,0528 0,0226 0,0377 0,0075 0,0226 
8 Affordability of housing Points min 0,05 0,0169 0,0212 0,0127 0,0169 0,0423 
9 Provision of dwelling with 
engineering networks 
Points max 0,04 0,0116 0,0116 0,0232 0,0174 0,0145 
10 Density of population Points max 0,02 0,0012 0,0061 0,0122 0,0110 0,0049 
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x In making the calculations according to this method, absolute, rather than relative, significance of the variants 
describing defined variants is determined when intermediate decisions are made at a particular stage. Some 
indicators were maximised, other minimised to determine optimized rational variant of all districts. 
Determination of the rational places of Klaipėda district for example is presented below, see Table 5. 
Table 5. Determination of the rational places variants of Klaipėda District, using TOPSIS_A method. 
Variant priority Variant № KBit value Variant 
1 1. 1,00 Kiškėnai 
2 2. 0,85 Kuliai 
3 3. 0,84 Kalotė 
4 5. 0,72 Žiaukos 
5 4. 0,59 Dercekliai 
 
After the calculations performed by the multi-criteria decision analysis system applying TOPSIS_A method for 
all suburban settlements of Vilnius, Kaunas and Klaipėda districts, the result has been compared to the demographic 
tendencies. The results have been represented in a form of two development scenarios for suburban rural settlements 
of metropolitan districts. The first one is optimized rational development scenario based on TOPSIS_A application 
results and the other development scenario is based on trends of rising population. Scenarios are represented in Fig. 
3. Visualisations of scenarios have been created with geographic information system (Esri’s ArcGIS). 
 
 
 
Fig. 3. Development scenarios for suburban rural settlements of metropolitan districts. 
Conclusions 
1. The difference between used subjective and objective residential quality indicators assessment revealed that 
real positive indicator values of settlements which are usually used by planners to characterise the residential 
quality of suburban settlement and to treat future development of this settlement frequently differs from the 
city’s residents’ choice to live in such interpretive suburban residential quality. 
2. Based on scientific insights of the suburban residential environment quality concept and the assessment 
methods, authors have established the conceptual model of subjectively and objectively integrated quality 
indicators assessment of the suburban residential environment. 
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3. Generalized weights of the objective and subjective evaluation values of the residential environment 
indicators obtained by multi-criteria evaluation methods enable to determine an integrally based priority 
significance of the residential environment indicators according to the sequence. 
4. The application of both integrated sequence and multi-criteria decision analysis system TOPSIS_A method 
helped to compare all suburban settlements of Vilnius, Kaunas and Klaipėda districts separately in the current 
research. 
5. The results have been represented in form of two development scenarios for suburban rural settlements of 
metropolitan districts. The first one is optimized rational development scenario based on TOPSIS_A 
application results and the other development scenario is based on trends of rising population. 
6. Making the comparison of optimized rational development scenario based on TOPSIS_A application results 
and development scenario based on trends of rising population, authors can identify three main findings: 1) 
the development scenarios present different trends of rural settlement development in the region, 2) the 
application of multi-criteria decision analysis methods could help to control rapid growth of metropolitan 
suburbs and to sustain regional hierarchical network of suburban rural settlements, 3) in order to ensure the 
reliability of developed scenarios it is necessary to check the sequence of the indicators with other multi-
criteria decision analysis methods. 
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